On the other hand, alkoxy radicals derived from 5-hydroxy-steroids readily undergo /3-fragmentation involving scission of the C(5)-C(10) bond which renders 5,10-seco-steroidal 5-ketones [5] . However, available data on the course of the reaction with 5a,6/?-diols is limited to the lead tetraacetate oxidation where the 5a-acetoxy-6,19-oxido steroids were obtained together with unidentified fragmentation products [4, 6] .
It was of interest to us to determine the scope of the reaction of 6/3-hydroxy steroids with mercuric oxideiodine with respect to the influence of the C-5 functionality. Particularly we selected as substrates 3/?-acetoxy-5 a,6/?-dihydroxypregnan-20-one (3) (a 5a-hydroxyderivative) and 6/3-hydroxyprogesterone (6) (a 3-keto-4-ene-steroid). The reaction with 3/3-acetoxy-5 a-bromo-6/?-hydroxypregnan-20one (2a) was used for comparison purposes.
Results and Discussion
3/3-Acetoxy-5a-bromo-6/3-hydroxypregnan-20one (2a) was obtained from 3/3-acetoxypregn-5-en-20-one (1) by reaction with N-bromoacetamide/perchloric acid [7] . The crude product contained ca. 25% of the isomeric bromohydrin (2b) as determined by 'H NMR [8] and was used without further purification.
3/?-Acetoxy-5a,6/3-dihydroxypregnan-20-one (3) was prepared in two steps in almost quantitative yield from 3/?-acetoxypregn-5-en-20-one (1) . Treatment of the latter compound with ra-chloroperbenzoic acid (MCPBA) afforded a 1:1 mixture of the 5a,6a-and 5/3,6/3-oxides (4a and 4b). Acid hydrolysis of the epoxide mixture with tetrahydrofuranaqueous sulfuric acid rendered 3 as the only product.
Conversion of progesterone (5) to the 3-enoI-acetate followed by treatment with MCPBA afforded 6/Medroxyprogesterone (6) [9] .
The reaction with mercuric oxide-iodine was carried out in carbon tetrachloride at room temperature under photolytic conditions. In our hands, the photochemically induced reactions were faster, cleaner and gave higher yields than the thermally induced reactions. Compound 2a gave the expected 6,19-oxido steroid 7 in high yield; in this reaction the isomeric bromohydrin (2 b) present was converted exclusively to the 5a,6a-oxide (4a) which was separated from 7 by preparative reversed phase HPLC. 6/?-Hydroxyprogesterone (6) gave exclusively 4a-iodo-5/3,6/?-oxidopregnan-3,20-dione (8), while diol 3 afforded also in high yield the seco steroid 3/3-acetoxy-7-iodo-19-formyloxy-5,7-seco-6-norpregnan-5,20-dione (9) .
The structures of products 8 and 9 were established from their 'H NMR spectra (Table I) (Table II) . Assignments were confirmed by selective heterodecoupling experiments. The 'H and 13 C chemical shift data of compound 7 are also shown for comparison purposes.
Thus the NMR spectrum of 8 had, besides the expected singlets for both angular methyls (d 0.60 and 0.90 ppm) and for H 3 C(21) (d 2.12 ppm), a doublet at 3.21 ppm assigned to the 6a-H of a 5/?,6/3-epoxide [9] {J^jß =1.5 Hz) and a singlet at 4.23 ppm corresponding to H-4. Stereochemistry at C-4 was tentatively assigned as 4a-iodo considering the steric requirements of the iodine atom and the chemical shift of H-4.
The 13 C NMR spectrum indicated the presence of the C-3 and C-20 carbonyls at 216.7 and 208.7 ppm and absence of olefinic carbons, as well as signals for the /^-epoxide carbons ( d 63.5 and 64.7 ppm). The Tab. I. 'H NMR chemical shifts of relevant protons of compounds 7-9 in deuterochloroform*. C-4 resonance was assigned to the methyne at d 32.9 ppm. The mass spectrum of 8 presented a weak molecular ion at m/z 456 and an intense ion corresponding to the loss of iodine (m/z 329).
Formation of 8 may be explained considering that the oxy radical produced initially from 6 is not within the distance limits for attack at C-19 and hence the attack is produced on the 4,5-double bond. Quenching of the resultant carbon radical at C-4 with iodine would render 8 (Fig. 1 ). Upon standing in solution compound 8 slowly released iodine yielding a mixture of 6 and pregnan-3,6,20-trione (10) as determined by 'H NMR.
The 'H NMR spectrum of 9 indicated the presence of only one angular methyl at d 0.71 ppm (H 3 C-18). The signals for the two protons at C-19 were located at 4.32 and 4.54 ppm as an AB quartet (7 gem = 12 Hz) while the 19-formyloxy proton appeared at 8.12 ppm. H a -C(3) was observed as an unresolved multiplet at d 5.42 ppm and H a -C(4) appeared as a double doublet at 3.63 ppm (7 gem = 15 Hz; 7 3a4a = 4.5 Hz). The signal from H^-C(4) expected at ca. 2.1 ppm [5] was masked by overlap with other resonances. Finally the signals for the protons at C-7 were observed as two double doublets at 6 3.15 and 3.42 ppm (7 gem = 11 Hz).
The 13 C NMR spectrum showed the presence of only three methyl groups (C-18, C-21 and acetate) and a highly shielded methylene at 17.0 ppm which was assigned to the iodine bearing carbon (C-7). The carbonyl carbons above 160 ppm could be assigned to the C-20 and C-5 ketones (208.5 and 211.8 ppm) and to the acetyloxy and formyloxy groups (169.7 and 160.5 ppm). Assignments for carbons 3, 4, 7, 18, 19 and 21 were confirmed by single frequency decoupling experiments, observing the L, C singlet for the carbon directly attached to the irradiated protons.
Finally, the mass spectrum of 9 did not show a molecular ion but presented ions at m/z 345 (M-I-AcOH), 299 (345-HC0 2 H), and 191 (M-I-A ring-H).
Compound 9 was stable when kept solid and protected from light, but slowly released iodine upon standing in solution giving a complex mixture that was not further analysed.
Formation of 9 from 3 may be explained considering the sequence depicted in Fig. 2 where the initially formed 5a-hydroxy-6,19-oxido steroid reacts further by formation of the 5-oxy radical and cleavage of the 5,6 bond. The carbon radical formed may be oxidized further by the mercuric oxide-iodine system [10] , resulting in cleavage of the 6,7 bond and formation of a methylene radical which is finally quenched by iodine. Carbon 6, ends up as the formyloxy group at C-19.
It is evident from the above results, that the outcome of the mercuric oxide-iodine reaction on 6/3-hydroxy steroids is strongly influenced by changes on the C-5 functionality, either because the distance C-19-6/3-OH is increased beyond the optimal limits (3-keto-4-ene case) or because the initial reaction product is labile in the reaction medium (5a-hydroxy case). However, both compounds 8 and 9 are by themselves interesting intermediates for the synthesis of highly functionalized steroids. Particularly, the seco-steroid 9 is a potential synthetic precursor of 19-substituted and 19-nor-6-oxa-steroids. Work is in progress in this area.
Experimental
Mps are uncorrected. 'H and L, C FT NMR were registered in deuterochloroform at 100.1 and 25.2 MHz respectively in a Varian XL-100-15 NMR spectrometer; chemical shifts are in ppm downfield from TMS. Mass spectra were measured at 70 eV by direct inlet in a Varian MAT CH-7A mass spectrometer. Preparative HPLC separations were performed with a Micromeritics liquid Chromatograph on an Alltech R-Sil C18 HL 10 //m column (500x10 mm I.D.) using methanol-water (83:17) at a flow rate of 4 ml/min as eluent.
3ß-Acetoxy-5 a,6ß-dihydroxypregnan-20-one
3/3-Acetoxypregn-5-en-20-one (1) (290 mg) was dissolved in dichloromethane (8 ml) and a solution of sodium carbonate (173 mg) in water (8 ml) added. To the stirred mixture, MCPBA (195 mg) dissolved in dichloromethane (3 ml) was added dropwise in a 3 min period, and the stirring continued for 3 h at room temperature. Extractive workup afforded a 1:1 mixture of oxides 4 a and 4 b (300 mg) [8] which was dissolved in tetrahydrofuran (20 ml) and treated with 1. 
Reaction of diol 3 with mercuric oxide-iodine
Iodine (1.2 g) and red mercuric oxide (800 mg) were added to a solution of diol 3 (220 mg) in freshly distilled carbon tetrachloride (25 ml). The mixture was vigorously stirred at room temperature while irradiated with a 300 Watt tungsten lamp for 3 h. The solid was filtered and the solution washed with aqueous sodium thiosulfate. Evaporation of the solvent afforded the seco steroid 9 (260 mg); MS: m/z(%): 345(4), 344(5), 299(4), 298(4), 285(11), 254(64), 191(6), 127(70), 43(100). 
Reaction of alcohol 6 with mercuric oxide-iodine

Reaction of bromohydrins 2 a and 2 b with mercuric oxide-iodine
Compound 2a (600 mg containing ca. 25% of 2b) was treated as described above for 30 min at room temperature. The crude product obtained was separated by preparative HPLC rendering 7 (361 mg) and 4a (80 mg We thank the Consejo Nacional de Investigaciones Cientfficas y Tecnicas de la Repüblica Argentina for financial support and for a fellowship (A. L. B.-C.).
